Introduction
With ageing populations, the prevalence of hip fractures is expected to increase [1] . Lifetime risk of sustaining a hip fracture among women in Sweden has been estimated to ∼20%, and among women reaching the age of 90 years almost 50% have had a hip fracture. The proportion of women versus men has been estimated to be ∼3:1 [2] . Although a majority of patients with hip fractures are women, men sustaining this fracture are generally described as more fragile, i.e. their baseline morbidity and post-fracture mortality have been reported to be higher [3, 4] . In a few previous studies, gender differences in functional outcome have been reported, with inconsistent results [5] [6] [7] [8] .
Hip fractures often cause permanent functional impairment and lead to institutionalisation. Vast economical resources are spent on treatment and rehabilitation [4, 9] . It is therefore important to study a consecutive cohort of all patients, including those younger than 65, and patients with cognitive impairments.
The aim of the present study was to (i) describe the total population of patients sustaining a hip fracture in a geographically defined urban area in Sweden during 2003; (ii) investigate the potential importance of gender and cognitive function in returning to own home, regaining walking ability and ADL function in this population.
Patients and methods

Patients
In this prospective cohort study, all patients who were admitted with an acute non-pathological hip fracture to any of the four university hospitals in Stockholm County from 1 January to 31 December 2003 were included. The total catchments area was about 1.4 million out of the 1.9 million people living in Stockholm. All patients were treated according to the routine protocols of the participating hospitals. Trained research nurses collected data at baseline and after 4 and 24 months. If patients were not able to give informed consent or participate in the interviews, a proxy respondent, i.e. family or caregiver, was interviewed. Experienced orthopaedic surgeons classified the fractures. The study was conducted in conformity with the Helsinki Declaration and was approved by the local ethics committee.
Baseline characteristics
Sex, age, type of hip fracture, living situation, walking ability, activities of daily living (ADL) and description of where the fall had occurred were registered. Co-morbidities recorded were cardiovascular disease, stroke, respiratory disease, renal disease, diabetes, rheumatoid disease, Parkinson's disease and malignant disorders. Cognitive function was assessed according to the Short Portable Mental Status Questionnaire (SPMSQ) [10] and general physical health status according to the American Society of Anaesthesiologists' (ASA) classification [11] . Mobility was defined according to the use of walking aids, and ADL according to the Katz ADL index [12] . Hip fractures were classified as femoral neck, trochanteric or subtrochanteric. For the purpose of this study, fractures were categorised as intra-capsular or extra-capsular. The clinical relevance of degree of dislocation will be addressed in other sub-studies.
Follow-up data
Living conditions, walking ability and ADL were assessed by telephone interviews or by postal questionnaires after 4 and 24 months. Data on mortality were obtained from a proxy or the Hospital Discharge Register.
Statistical methods
Baseline characteristics and postoperative functional outcome were divided by cognitive function and compared between men and women.
Number of co-morbidities was dichotomised into either 0-1 or >1, cognitive function level into 'no cognitive dysfunction' (SPMSQ 8-10), or 'cognitive dysfunction' (SPMSQ 0-7), and patients' residence as own home or institutional living (group-living for demented patients or nursing home). Mobility was categorised as independent walking (without any walking aid or one cane), dependent on walking aids (two canes or walking frame) or as non-walking (wheelchair or bedridden) and ADL status dichotomised into independent (Katz A-B), or dependent (Katz C-G) [13] .
For statistical analyses, SPSS 15.0 for Windows was used. The independent samples t-test was used for testing scale variables between independent groups. Nominal variables were tested by the chi-square test. All tests were two-sided. All P-values are given in tables.
As possible predictors of returning to own home after 4 months, the following variables were considered: sex, cognitive function, living situation, age, type of fracture, pre-fracture walking ability, pre-fracture ADL status, comorbidity and ASA. Variables that were significantly univariately associated with the site of residence after 4 months were retained for multivariate analysis. The same procedures were performed for prediction of regaining walking ability and independence in ADL.
Results
Baseline and outcome data are displayed in three groups, the total study population (n = 2,134), patients with intact cognitive function (n = 873) and with cognitive dysfunction (n = 1,078), and compared between women and men as shown in Tables 1 and 2. In the total population, women were in majority (73%), but in patients <70 years the gender distribution was equal. Women were older (83 years vs. 77), but no gender differences were found in ASA grade, cognitive function or fracture type c Due to missing information in some cases, the number and percentages do not exactly end up to total. All tests women versus men, χ 2 (t-test for mean age). The total number of patients not treated with surgery was 12. In 25 patients ASA was not assessed, of whom nine patients died before surgery. Only one patient included in the study was classified as ASA 5, this patient was merged to the group ASA 3-4.
(intra-or extra capsular). Women with intra-capsular fractures were significantly more often treated with a hip replacement. Among patients with cognitive dysfunction, women had a lower rate of co-morbiditiy, while in the intact cognitive function group, there were no gender differences (Table 1 ).
Gender differences in living condition and physical function at baseline Intact cognitive function
Most patients with intact cognitive function were admitted from own home, living alone more common among women. Women in this group had poorer walking ability than men, but more men could not walk at all. Ninety-five per cent of the patients with intact cognitive function were independent in ADL (Katz A-B) at baseline, with no gender difference ( Table 1) .
Cognitive dysfunction
In the group with cognitive dysfunction, 60% of the women and 68% of the men were admitted from own home, and living alone was more common among women. Walking ability was poor in patients with cognitive dysfunction, with a slight gender difference in favour of men. In this group, 7% of the men and 4% of the women could not walk at all. Approximately 50% were independent in ADL function (Katz A-B), with no gender difference ( Table 1 ).
Gender differences in outcome, after 4 and 24 months
Mortality was higher among men in the cognitive dysfunction group, but in the intact cognitive function group there were no gender differences. A total of 336 (15%) had died after 4 months, and after 24 months the number was 700 (32%) (Table 2, Figure 1 ). Note the large amount of lost patients for 24 months follow-up in the cognitive dysfunction group. The amount of missing varies, being most frequent in the cognitive dysfunction group (see Figure 1 ).
Intact cognitive function
No gender differences in residence were found after 4 and 24 months. After 2 years, about 90% were still residing in their own homes. Men had a better walking ability, but the percentage of non-walkers had increased in both gender groups after 4 and 24 months. Dependence in ADL increased (Table 2) .
Cognitive dysfunction
After 4 months, fewer of the remaining population followed up were residing in own home, and after 24 months, the proportion was 34% of the women and 49% of the men. In both women and men, the proportion of independent walkers decreased after 4 and 24 months. After 24 months, 30% could not walk at all (Table 2) .
Logistic regression analysis
Of the variables tested for multivariate analyses, gender, type of fracture and co-morbidity had no influence on ability to return to pre-own home, regaining walking ability or regaining independence in ADL. Of the significant variables retained from the univariate analyses, cognitive function was found to be the most powerful in all models, except for 'regaining walking ability', where the use of walking aids prior to fracture had greater influence (data not shown) ( Table 3 , appendices available at Age and Ageing online).
Discussion
In order to reflect a real life situation, we included all patients (n = 2,134) admitted with a hip fracture to four hospitals in an urban area in Sweden during 2003. More than half of the population had a cognitive dysfunction, equally common in women and men. Women were older, more often lived alone and had poorer walking ability. Women received a hip prosthesis more often than men with same fracture type. Living alone is one of the variables usually associated with not being able to return to own home after a hip fracture [14] . It has also been reported that men are more likely to move into nursing homes after being treated for a hip fracture [8, 14] . We found no gender difference in the ability to return to own home after 4 months. This discrepancy may be explained by differences in health care systems, for example multiprofessional home care teams as an alternative to nursing homes.
Women in this study had poorer walking ability, which may indicate that living alone may influence walking ability in a negative way. Older women experience more economic strains compared to men and more often live in block of flats with heavy doors or stairs to climb, which may impede on possibilities for outdoor activities [15] . Women may also be afraid of walking outdoors due to increased fear of falling [16] . Men more often live in houses with better possibilities to get outdoors, i.e. having a better convenience in this respect Figure 1 . Flow-chart showing patients included and followed up, by cognitive function. Of the 2,134 patients included, the SPMSQ test was not conducted in 320. Those who had a history of diagnosed or recognised dementia (n = 137) were merged into the cognitive dysfunction group. Missing is defined as living patients lost for follow-up. [17] . This could explain why men in this study more often fractured their hips while outdoors. However, most fracture incidences in both gender groups occurred in the patients' own homes (women 76%, men 64%). Gender differences in functional outcome (ADL) after hip fracture have been studied previously, with inconsistent results. Several studies have shown no gender difference among survivors in selected hip fracture populations [5] [6] [7] 18] , whereas in other studies male gender emerged as a risk factor for poor functional outcome [8, 19] . In the current study, the only gender difference found was that men with intact cognitive function had better ADL function after 24 months. In all patient who could manage their ADL at baseline (Katz A-B), we found that intact cognitive function was the strongest predictor for regaining pre-fracture ADL function, which is in line with earlier reports [20, 21] . Besides gender differences in age and health status, factors such as socio-cultural differences, different measurements of ADL and time to follow-up may interact and contribute to the discrepancy in results.
Using different instruments for measuring cognitive function, others have reported that dysfunction and dementia are more common among women in a general population [22] . In the current study, using the SPMSQ instrument, we found that more than half of the patients had a cognitive dysfunction, equally frequent among women and men. Apart from the fact that different outcome measurements could give different results, this could confirm that men with a hip fracture are more fragile compared with men in a general population, as previously reported [4, 5] . As men were younger, this could indicate a biological higher age, which also has been reported [8, 23] . However, gender differences in morbidity and mortality were only found in the subpopulation of patients with cognitive dysfunction.
Cognitive dysfunction at baseline was strongly associated with a decline in physical function in both women and men, which is in line with previous knowledge [24] [25] [26] [27] .
Although the high mortality and amount of missing for follow-up in the cognitive dysfunction group might give concerns about the power to detect gender differences, men with cognitive dysfunction more often had a total loss of walking ability. The same pattern of unfavourable recovery in men has been reported after stroke [28] . The reasons for the recovery effect are unclear, but it has been suggested that men and women have different coping strategies, with male coping strategies being less suitable for a situation of functional dependence [28] .
The high proportion of non-walkers among both women and men with cognitive dysfunction might indicate that ambitions differ regarding rehabilitation of these patients. Many patients with cognitive dysfunction live in nursing homes and are discharged early from the hospital and consequently receive less specific walking instructions and training by a physiotherapist in-hospital. Also, staffing and environmental circumstances in nursing homes have been reported to be sub-optimal for rehabilitation after hip fractures [29] . This may partly be due to the efforts made to prevent falls, e.g. patients who have a high risk for falling have been reported to be belted into wheelchairs [30] . However, Rolland showed that patients with cognitive dysfunction could regain their pre-fracture function after rehabilitation [26] .
The finding that women were more often treated with a hip prosthesis could not be explained by differences in preoperative co-morbidity or fracture dislocation differences (data not shown). One explanation could possibly be that surgeons considered male patients in a worse condition when admitted, and therefore choose a simpler and quicker surgical technique. Another explanation could be the more abundant bone stock in men, which might have made osteosynthesis more attractive (reference, appendices available at Age and Ageing online). However, little attention has been paid to gender differences in choice of surgical methods.
A potential limitation of this study is that cognitive function according to SPMSQ was assessed when practically possible, i.e. at any time during the hospital stay. Moreover, not all patients could be interviewed during the hospital stay. In order to adjust for missing information, we included patients with documented or diagnosed dementia in the cognitive dysfunction group. Fifty-five per cent of the 2,134 participants had a cognitive dysfunction according to these criteria, with no gender difference. The proportion of non-lucid patients varies in different hip fracture studies, probably due to the fact that subgroups of the populations vary, but it cannot be excluded that the proportion could have been different if the SPMSQ had been performed at the time of admission in all cases, as it is well known that cognitive function fluctuates in individuals during hospital stay [13] . However, the SPMSQ may only be used as a screening instrument for finding out about a patient's cognitive function, it does not differentiate dementia or delirium.
Using proxies in some cases is sub-optimal, and could be a limitation, but unavoidable in a study with this design. The amount of proxy answers was equally common among women and men and most frequent in the cognitive dysfunction group.
Conclusion
Women were older, more often lived alone and had poorer walking ability than men. Women were more often treated with prosthesis and sent to rehabilitation units. Among patients with normal cognitive function, there were no gender differences in independent living, ADL, morbidity or mortality. Cognitive dysfunction was equally common in women and men and cognitive function per se was the single most important factor for returning to own home and regaining physical function. Male gender was associated with a higher risk for loss of walking ability and death, but only in patients with cognitive dysfunction.
Key points
r More than half of the patients with a hip fracture had a cognitive dysfunction according to the SPMSQ. r Cognitive dysfunction was equally common among women and men. r Cognitive dysfunction was associated with higher risk for lost physical function and death. r It is advocated that cognitive function is assessed in patients admitted with hip fracture.
